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本征态发射改变是影响 CDs 光谱特性的主导因素。此外，本章对不同粒径 CDs
与氮氧自由基之间的相互作用也进行了初步探讨。 
第三章：基于碳量子点的 HClO 探针。利用氧化物质对 CDs 荧光的有效猝
灭，发展了基于 CDs 的 HClO 探针。本章比较了微波法制备的三种不同荧光性
质的 CDs 对 HClO 的响应情况，发现呈绿色荧光的 CDs 响应最为灵敏，在最优
实验条件下，检测限达 15 nM，与其它方法相比具有较高的灵敏度和选择性，应

















3.02 %。在此基础上，初步设计合成了基于 CDs 的比率型荧光探针，并考察了






















Multicolor fluorescent molecular probes which exhibit multi-distinguishable 
emission signals under a single wavelength excitation have shown great promise in 
bio-imaging, multiplexed bioassays and disease diagnosis. Compared to single target 
detection, these probes could simultaneously follow two or more biological molecular 
events. During the past few years, efforts have been made to the development of 
fluorescent nanomaterials, which facilitates the potential applications of multicolor 
fluorescent molecular probes. 
As a new member of the fluorescent carbon materials, carbon dots (CDs) have 
attracted intensive attention due to their excellent fluorescence properties such as 
tunable excitation and emission wavelengths, high photostability against blinking, 
upconversion properties and fine biocompatibility, which make them alternatives of  
semiconductor quantum dots in chemical and biological analyses. This dissertation 
focuses on the development of multicolor fluorescent molecular probes based on CDs. 
We have reported a one-step approach to the fabrication of color tunable CDs and the 
use of as-synthesized CDs as a chemical sensor for the quantification of hypochlorous 
acid (HClO) has been preliminarily tested. 
The dissertation consists of three chapters. 
Chapter 1, introduction. Recent advances in multicolor fluorescent molecular 
probes, especially about their optical characteristics and the classification of these 
probes were briefly introduced. And then we reviewed the synthesis, fluorescence 
mechanism of CDs and their applications in detection of inorganic ions, neutral 
molecules, bio-molecules and bio-imaging. The research motivations of this 
dissertation were presented at the end of this chapter. 
Chapter 2, Microwave-assisted synthesis of color tunable CDs. One-step approach 
to fabrication of optically tunable CDs was developed by microwave-assisted 

















tunable emission were attained by simply adjusting the concentration of phosphoric 
acid. The products were characterized by UV-vis, fluorescence, transmission electron 
microscopy, fourier transform-infrared spectroscopy and X-ray photoelectron 
spectroscopy. Besides, the size-dependent and surface-related fluorescence behaviours 
of CDs were investigated. Both oxidized and reduced CDs were prepared through an 
oxidation and reduction pathway. Experimental results suggested that size difference 
other than surface property had played a dominating role in determining their 
emission wavelengths. Finally, we have examined the intermolecular interaction 
between different-sized CDs and nitroxide radicals. 
Chapter 3, Fluorescent CDs as a HClO probe. All three kinds of CDs prepared by 
microwave treatment were tested for their response to HClO. It was found that 
greenish luminescent CDs exhibited the highest sensitivity towards HClO and the 
limit of detection was calculated to be 15 nM. The standard addition recovery of 
HClO in tap water sample was 94.02 ~ 96.09 % and the RSD was 0.60 ~ 3.02 %. The 
fluorescence quenching of CDs might attribute to an oxidative quenching process by 
strong oxidants. This work suggested that CDs had great potential in monitoring 
HClO generation in chemical  or biological systems. Furthermore, a ratiometric 
CDs-based fluorescent probe has been synthesized. The fluorescence response of the 
probe to HClO was preliminarily examined, but not as sensitive as expected. 
 
Keywords: Multicolor fluorescent molecular probes; Carbon dots; Microwave 
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